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Commissioner for Patents 
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Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 C.F.R. § 1.191 and M.P.E.P. § 1205, Applicants appeal the Examiner's 
final rejection of all pending claims in the referenced application. Authorization to charge the 
fee of $510.00 required under 37 C.F.R. § 41.20(b)(2) to Deposit Account 19-5029 is submitted 
herewith. 

This Brief follows the Notice of Appeal filed May 15, 2008. A Petition for Extension of 
Time under 37 C.F.R. § 1.136 is submitted herewith to extend the time for submission of this 
Brief by two months, to September 15, 2008. 
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I. Real Party in Interest 

The real party in interest in this appeal is the Massachusetts Institute of Technology, a 
corporation of the Commonwealth of Massachusetts, having a principal place of business at 77 
Massachusetts Avenue, Cambridge, Massachusetts 02139. This corporation is the assignee of 
the fiill, exclusive and entire right, title, and interest in the referenced application. The 
assignments of the great-grandparent patent application, Serial No. 08/675,375, are recorded at 
the U.S. Patent and Trademark Office at Reel 008242, Frame 0537 and at Reel 008243, Frame 
0173. The assignment of the grandparent patent application, Serial No. 09/022,322, is recorded 
at the U.S. Patent and Trademark Office at Reel 009082, Frame 0949. The assignment of the 
parent application. Serial No. 09/665,303, is recorded at the U.S. Patent and Trademark Office at 
Reel 01 1326, Frame 0154. These assignments apply to the present application. 

II. Related Appeals and Interferences 

An appeal is pending for Application Serial No. 1 1/041,161, a sibling of the present 
application. The Notice of Appeal was filed on June 9, 2008. Like the present application, 
Serial No. 1 1/041,161 is a continuation of U.S. Application No. 09/665,303, filed September 19, 
2000, now U.S. Patent No. 7,070,590, which is a continuation-in-part of U.S. Application No. 
09/022,322, filed February 11, 1998, now U.S. Patent No. 6,123,861, which is a continuation-m- 
part of U.S. Application No. 08/675,375, filed My 2, 1996, now U.S. Patent No. 5,797,898. 

III. Status of Claims 

Claims 55-103 are pending and stand finally rejected as set forth in the Office Action 
mailed February 15, 2008 ("Final Office Action"). Claims 1-54 are canceled. The rejections of 
claims 55-103 are being appealed. 
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IV. Status of Amendments 

No amendments have been filed subsequent to the Final Office Action. 

V. Summary of Claimed Subject Matter 

The claimed subject matter is drawn to devices as set forth in independent claims 55, 69, 
77, 91, and 97, and in claims dependent on these independent claims. 

Independent claim 55 is drawn to an implantable medical device for the controlled release 
of drug molecules. The claimed device includes (i) a substrate (Pg. 6, Lns. 2-3; Pg. 6, Ln. 6 - Pg. 
7, Ln. 1 ; Fig. 5, part 160; Figs. 8a-c); (ii) at least two reservoirs in the substrate (Pg. 2, Lns. 28- 
29; Pg. 6, Lns. 2-3); (iii) a release system disposed in the reservoirs, the release system 
comprising drug molecules for release (Pg. 6, Lns. 2-3; Pg. 7, Ln. 2 ~ Pg. 8, Ln. 24; Fig. 5, part 
1 80; Figs. 8a-c); and (iv) discrete metal reservoir caps positioned over or within openings in the 
reservoirs (Fig. 5, part 120; Figs, 8a-c), wherein release of the drug molecules from the device is 
activated by disintegration of the reservoir cap and the disintegration of the reservoir cap is 
actively controlled (Pg. 6, Lns. 3-4; Pg. 21, Ln. 23 - Pg. 22, Ln. 14). 

Independent claim 69 is drawn to a microchip device for the controlled release of drug 
molecules. The claimed device includes (i) a substrate (Pg. 6, Lns. 2-3; Pg. 6, Ln. 6 - Pg. 7, Ln. 
1; Fig 5, part 160; Figs. 8a-c); (ii) at least two reservoirs in the substrate, wherein each reservoir 
has at least one opening defined in the substrate (Pg. 2, Lns. 28-29; Pg. 6, Lns. 2-3; Figs. 9A-C); 
(iii) release system disposed in the reservoirs, the release system comprising drug molecules for 
release (Pg. 6, Lns. 2-3; Pg. 7, Ln. 2 - Pg. 8, Ln. 24; Fig. 5, part 180; Figs. 8a:-c); and (iv) at least 
two discrete electrically conductive reservoir caps, each reservoir cap closing off the opening 
defined by a respective reservoir (Fig. 5, part 120; Figs. 8a-c), wherein release of the drug 
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molecules from the device is activated by disintegration of the reservoir cap by direct application 
of an electrical potential through the reservoir cap (Pg, 6, Lns. 3-4; Pg. 21, Ln. 23 - Pg. 22, Ln. 
14). 

Independent claim 77 is drawn to a medical device. The claimed device includes (i) a 
substrate (Pg. 6, Lns. 2-3; Pg. 6, Ln. 6 - Pg. 7, Ln. 1 ; Fig 5, part 160; Figs. 8a-c); (ii) at least two 
discrete reservoirs provided in spaced positions across at least one surface of the substrate (Pg. 2, 
Lns. 28-29; Pg. 6, Lns. 2-3; ; Fig. 5; Figs. 9A-C); (iii) discrete reservoir caps covering the at least 
two reservoirs (Pg. 6, Lns. 3-4; Pg. 21, Ln. 23 - Pg. 22, Ln. 14; Fig. 5; Figs. 8a-c); and (iv) 
control circuitry for selectively disintegrating the reservoir caps to open the reservoirs (Pg. 6, Ln. 
5; Pg. 18, Ln. 24 - Pg. 22, Ln. 14). 

Independent claim 91 is drawn to a device for use in medical diagnostics. The device 
includes (i) a substrate (Pg. 6, Lns. 2-3; Pg. 6, Ln. 6 - Pg. 7, Ln. 1); (ii) at least two discrete 
reservoirs provided in spaced positions across at least one surface of the substrate (Pg. 2, Lns. 28- 
29; Pg, 6, Lns. 2-3; Fig. 5; Figs. 9A-C); (iii) a diagnostic reagent disposed in the reservoirs (Pg. 
9; Lns. 5-1 1); (iv) discrete reservoir caps covering the at least two reservoirs (Pg. 6, Lns. 3-4; Pg. 
21 , Ln. 23 - Pg. 22, Ln. 14); and (iv) control circuitry for selectively disintegrating the reservoir 
caps to open the reservoirs (Pg. 6, Ln. 5; Pg. 18, Ln. 24™ Pg. 22, Ln. 14). 

Independent claim 97 is drawn to a medical device. The device includes (i) a substrate 
(Pg. 6, Lns. 2-3; Pg. 6, Ln, 6 - Pg. 7, Ln. 1); (ii) at least two discrete reservoirs provided in 
spaced positions across at least one surface of the substrate (Pg. 2, Lns. 28-29; Pg. 6, Lns. 2-3; 
Fig. 5; Figs. 9A-C); (iii) discrete reservoir caps covering the at least two reservoirs (Pg, 6, Lns. 3- 
4; Pg, 21, Ln. 23 - Pg. 22, Ln. 14); and (iv) control circuitry for selectively disintegrating the 
reservoir caps to open the reservoirs, wherein the reservoir cap disintegration comprises 
Page 4 of 35 
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dissolving into solution, or forming soluble ions or oxidation compounds, upon application of an 
electric potential generated by the control circuitry (Pg, 6, Lns. 3-4; Pg. 18, Ln. 24 - Pg. 22, Ln. 
14). 

VI. Grounds of Rejection to Be Reviewed On Appeal 

The following grounds of rejection are presented for review: 
Ground No. 1 

Whether the description in the specification of the subject matter of claims 58 and 61 
satisfies the enablement requirement of 35 U.S.C. § 112, fmt paragraph. 
Ground No. 2 

Whether a prima facie case of anticipation has been established to support a rejection of 
claims 77-103 over U.S. Patent No. 5,366,454 to Currie et al. ("Currie"). 
Ground No. 3 

Whether a prima facie case of obviousness has been established to support a rejection of 
claims 55-76, 85, and 94 over Currie. 

VII. Argument 

A. Background 

Appellants' claims are directed to devices having multiple, tiny, containment reservoirs 
that can be opened at a selected time by causing the disintegration of individual reservoir caps 
that cover the reservoirs' openings. The devices may be a medical device, such as an 
implantable medical device, for example, for the controlled delivery of drug molecules, or for 
use in medical diagnostics. The claimed devices require a substrate, at least two reservoirs in the 
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substrate, and discrete reservoir caps positioned over, or within, or covering, the at least two 
reservoirs. 

All of Appellants' claims recite reservoir caps that are selectively disintegrable. Claims 

55-76 require discrete metal or electrically conductive reservoir caps, wherein release of the drug 
molecules from the device is activated by disintegration of the reservoir cap. Claims 77-103 
require control circuitry for selectively disintegrating the reservoir caps to open the reservoii^. 
B. Ground No. 1 

The rejection of claims 58 and 61 for failure to satisfy the enablement requirement of 35 
U.S.C. § 1 12, first paragraph, is erroneous. The specification contains a written description of 
the invention of claims 58 and 61 sufficient to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the invention. Moreover, 
the Examiner has failed to meet his initial burden to establish a reasonable basis to question the 
enablement provided for the claimed invention. In re Wright , 999 F.2d 1557, 1562, 27 
U.S,P.Q.2d 1510, 1513 (Fed. Cir. 1993). An applicant's description as filed is presumed to be 
adequate, unless or until sufficient evidence or reasoning to the contrary has b^n presented by 
the examiner to rebut the presumption. See, e.g., In re Marzocchi . 439 F.2d 220, 224, 169 
U.S.P.Q. 367, 370 (C.C.P.A. 1971); M.P.E.P. § 2163. Here, the Examiner has identified no 
evidence that the claimed devices lack sufficient disclosure for one skilled in the art to practice 
the invention. The Examiner also has articulated no well-reasoned basis to allege that one 
skilled in the art — ^who has read Appellants' disclosure and who already possesses information 
known in the art — ^would require undue experimentation to make or use Appellants' claimed 
devices. 
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Claim 58 is enabled. 
Claim 58 specifies that "a reservoir section in the upper substrate portion is in 
communication with a reservoir section in the lov^^er substrate portion, the two reservoir sections 
forming a single reservoir," An embodiment is illustrated in Figure 9C of the original 
specification, with reference to the accompanying text at page 33, lines 16-20, which recites 
"Top substrate portion 710a has reservoir 720a which is in communication with reservoir 720b 
in bottom substrate portion 710b." Thus, there is an upper reservoir section (720a) in 
communication with a lower reservoir section (720b) forming a single reservoir (the shaded area 
of 720ay720b). The description fully enables one of ordinary skill in the art to make and use the 
invention. 

Claim 61 is enabled. 

Claim 61 specifies that an "internal reservoir cap is disintegratable, so that the two 

reservoir sections become a single reservoir upon disintegration of the internal reservoir cap." 
An embodiment of claim 61 is illustrated in Figure 9D and accompanying text at page 33, line 
24 to page 34, line 9 of the original specification. Figure 9D shows an internal reservoir cap 
(830b) that is disintegratable so that the two reservoir sections (840a and 840b) become a single 
reservoir (the shaded area of 840a/840b) upon disintegration of the internal reservoir cap. The 
description fully enables one of ordinar}' skill in the art to make and use the invention. 

No prima facie case of lack of enablement has been made for claim 58 or 61 . 
The Examiner fails to present sufficient evidence or reasoning to rebut the presumption 
that Appellants' claims are enabled, and thus fails to establish a prima facie case for lack of 
enablement. The Examiner erroneously argues that the specification does not enable these 
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claims 58 and 61 because "applicants do not disclose how/what make two reservoirs formed a 
single reservoir." (Final Office Action, p. 2), The Examiner further argues that "According to 
Fig. 9c, it shows that there is only one/single reservoir." (Final Office Action, p. 2). In a 
contradictory statement on page 7 of the same Office Action, the Examiner maintains that "Figs. 
9c-9d or in the specification on page 33, line 16-page 34, line 3 do not disclose the limitation 
that 'the two reservoir sections formed a single reservoir' as in claims 58 and 61." (Final Office 
Action, p. 7). 

Appellants' claims do not specify two reservoirs forming a single reservoir, but instead 
specify two reservoir sections forming a single reservoir. Appellants describe a device 
comprising two reservoir sections forming a single reservoir on page 3, lines 1-6 of the 
specification, reciting the language of claims 58 and 61 almost verbatim: 

In a preferred embodiment, the substrate comprises an upper substrate portion 
adjacent the reservoir cap and a lower substrate portion distal the reservoir cap, 
such that a reservoir section in the upper substrate portion is in communication 
with a reservoir section in the lower substrate portion, the t\vo reservoir sections 
forming a single reservoir which generally is larger than that which would be 
provided using the single substrate device, (emphasis added). 

Coupled with other details found throughout Appellants' specification (e.g., P. 10, Ln. 1 1 - P. 
12, Ln. 30; P, 21, Ln. 2 - P. 22, Ln. 14), one skilled in the art would not require undue 
experimentation to be able to bond top and bottom substrate portions together, or to fill the 
reservoirs (e.g., 720a/720b) with molecules for release, or to cover the reservoirs with reservoir 
caps, or to seal the reservoire with a backing plate. Thus, Appellants' specification fully 
describes two reservoir sections forming a single reservoir, such that a person of ordinary skill 
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can readily duplicate it. No sound technical reason or evidence has been presented by the 
Examiner to doubt that one of ordinary skill in the art — ^who is not an automaton, but instead 
who possesses ordinary creativity and common sense fsee KSR Int'l Co. v. Teleflex, Inc. , 550 

U.S. , 127 S. Ct. 1727, 1742 (2007)) — can make and use two reservoir sections forming a 

single reservoir without undue experimentation. The Examiner has failed to meet his initial 
burden to establish a prima facie case for lack of enablement. 

C. Ground No. 2 

The rejection of claims 77-103 over Currie is erroneous. A proper prima facie case of 
anticipation has not been established to support the rejection. 
Claims 77-103 are novel over Currie. 

Currie discloses an implantable medication dispensing device having a plurality of 
compartments containing medicine, each compartment having a delivery opening permitting 
delivery of the medicine. (Currie, Col. 1, Lns. 59-64), A rupturable membrane having a 
predetermined elastic deformation limit and a predetermined rupture point seals the delivery 
opening of each compartment. (Currie, Col. 1, Lns. 64-67). The rupturable membrane is formed 
of silicon. (Currie, Col. 5, Lns, 54-58), A stress-inducing means is applied to the membrane to 
maintain the membrane stressed substantially to its elastic deformation limit. (Currie, Col. 2, 
Lns. 2-5). Also attached to the rupturable membrane is a rupturing system including a 
piezoelectric transducer that mechanically deforms upon application of a voltage between certain 
faces of the material (Currie, Col. 1, Ln. 67 - Col. 2, Ln. 8). Upon application of an electrical 
signal, the piezoelectric transducer mechanically deforms and applies sufficient additional stress 
to the rupturable membrane to cause the membrane to rupture . (Currie, Col. 2, Lns. 5-13). 
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"Examples of suitable piezoelectric materials which can be used in the . . . invention are lead 
zirconate titanate, zinc oxide and cadmium sulphide." (Cunie, Col. 2, Lns. 32-35). It is 
understood that these three disclosed materials are all crystalline, ceramic-type piezos. Due to 
the likelihood that the rupture of the silicon membrane into pieces will release fragments of the 
membrane into the body, Currie provides for a bio-compatible polymeric film encapsulating the 
dispenser. (Currie, Col. 6, Lns. 66-67). The biocompatible polymeric film covers "the 
membrane rupturing zone defined between the assemblies 26a and 26b [of Fig. 4] so as to bind 
any broken membrane fragments and prevent the same from being released into the animal or 
human," (Currie, Col. 6, Ln. 67 - Col. 7, Ln. 3). In short, the pre-stressed silicon membranes of 
Currie are opened via a mechanical mechanism, relying upon piezoelectric transducers for 
applying sufficient additional stress to cause the membranes to rupture. The rupturing of the 
membranes is caused by the external application of mechanical stress to the membranes. 

Appellants' claims 77-103 require that the reservoir caps are selectively disintegrable. 
Disintegrating Appellants' reservoir caps is not the same as rupturing Currie's fragile membrane. 
The rupturing in Currie is purely m«;hanical, and Currie even provides a polymeric film to trap 
the shards of ruptured membrane. (Currie, Col. 6, Ln. 67 ~ Col. 7, Ln. 3). In contrast, 
Appellants' claimed invention recites "disintegrating the reservoir caps." An example of 
reservoir cap disintegration includes dissolution into solution, or formation of soluble ions or 
oxidation compounds, upon application of an electric potential generated by control circuitry. 
For instance, Appellants' specification provides that: 

When an electric potential is applied between an anode and cathode, the 
conductive material of the anode above the reservoir oxidizes to form soluble 
compounds or ions that dissolve into solution, exposing the release system 
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containing the molecules to be delivered to the surrounding fluids. Alternately, 
the application of an electric potential can be used to create changes in local pH 
near the anode reservoir cap to allow normally insoluble ions or oxidation 
products to become soluble. This would allow the reservoir cap to dissolve and 
expose the release system to the surroimding fluids. 

(Pg. 22, Lns. 1-8). Appellants' original specification at page 4, lines 3-6 also states that the 
reservoir caps are formed of "materials that passively disintegrate, ... or materials that 
disintegrate upon application of an electric potential." Appellants' mechanism of molecular 
scale disintegration, such as a phase change or chemical reaction, is different from the 
macroscale, mechanical fragmentation of Currie's rupture mechanism. Since Currie fails to 
disclose Appellants' claimed feature of disintegrating the reservoir caps, the claims are not 
anticipated. 

Claims 85 and 94 are novel over Currie. 
Furthermore, Appellants' claims 85 and 94 recite that "the reservoir caps comprise a 
metal film." The reservoir cap is the structure that closes off the reservoir opening and that 
disintegrates to open the reservoir. The only analogous structure in Currie is a silicon 
membrane. A silicon membrane is not a metal film. Currie does not teach that the silicon 
membrane includes a metal film. The Examiner explicitly conceded at page 5 of the Office 
Action mailed August 24, 2007 that "Currie does not disclose the reservoir cap formed of 
metal." Yet, the Examiner persists with the rejection. "A claim is anticipated only if each and 
every element as set forth in the claim is foimd, either expressly or inherently described, in a 
single prior art reference." Verdeg aal Bros, v. Union Oil Co. of California , 814 F.2d 628, 631, 2 
U.S.P.Q.2d 1051, 1053 (Fed. Cir. 1987). An element is not "inherent" in the disclosure of a 



7968158.2 



Page 11 of 35 



U.S. Serial No. 10/783,897 
Filed: February 20, 2004 
APPEAL BRIEF 



prior art reference unless extrinsic evidence makes clear that the missing element "is necessarily 
present in the thing described in the reference, and that it would be so recognized by persons of 
ordinary skill." In re Robertson . 169 F.3d 743, 745, 49 U.S.P.Q.2d 1949, 1950-51 (Fed. Cir. 
1999). "Inherency . . . may not be established by probabilities or possibilities." Id. Currie fails 
to disclose that the rupturable membrane necessarily is a metal film, and the Examiner has 
provided no evidence or reasoning to support even an inference that the rupturable membrane 
necessarily is a metal film. Because Currie neither expressly nor inherently discloses reservoir 
caps comprising a metal film, the reference does not anticipate Appellants' claims 85 and 94. 

Claims 97 and 98 are novel over Currie. 
In addition, the anticipation rejection of claims 97 and 98 is meritless. These claims 
expressly require that the reservoir cap disintegration include "dissolving into solution, or 
forming soluble ions or oxidation compounds upon application of an electrical potential 
generated by the control circuitry." The Examiner references Figure 6 as providing the alleged 
anticipation (Final Office Action, P. 3). However, Figure 6 and its description are irrelevant to 
this element of Appellante' claim. In fact, nothing in Currie mentions dissolution or oxidation 
being part of the membrane rupturing mechanism, and nothing in Currie teaches a rupturing 
mechanism that involves dissolution or oxidation induced by application of an electric potential. 

D. Ground No. 3 

The rejection of claims 55-76, 85, and 94 over Currie is erroneous. A proper prima facie 
case of obviousness has not been established to support the rejection. 

ClainK 55-76, 85, and 94 require disintegratabie reservoir caps. Currie fails to teach or 
suggest disintegratabie reservoir caps. As discussed above in Part C, Currie discloses a pre- 
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stressed silicon membrane covering openings of a plurality of medicine-containing 
compartments. Currie also provides a piezoelectric transducer that mechanically deforms upon 
application of an electric potential. The mechanical deformation of the piezoelectric transducer 
applies additional stress to the pre-stressed, brittle silicon membrane, causing the membrane to 
rupture. In contrast. Appellants' mechanism involves molecular scale disintegration, rather than 
macroscale mechanical rupture, of the reservoir cap. Appellants' reservoir cap disintegration 
includes dissolution into solution, or formation of soluble ions or oxidation compounds, upon 
application of an electric potential generated by control circuitry. The Federal Circuit has made 
clear that "there must be some articulated reasoning with some rational underpinning to support 
the legal conclusion of obviousness." In re Kahn . 441 F.3d 977, 988, 78 U.S.P.Q.2d 1329, 1336 
(Fed, Cir. 2006). The Examiner here has failed to articulate with any clarity how Currie is 
alleged to render obvious the disintegratable reservoir caps of Appellants' claims. Because the 
Examiner has failed to explain some rational underpinning to support the obviousness 
conclusion, the Examiner has failed to establish a prima facie case of obviousness. Thus, the 
rejection must fail. 

In addition to failing to teach or suggest disintegratable reservoir caps, Currie also fails to 
teach or suggest metal or electrically conductive reservoir caps. Independent claim 55 and 
dependent claims 56-68 require "discrete metal reservoir caps." Independent claim 69 and 
dependent claims 70-76 require "electrically conductive reservoir caps." Dependent claims 85 
and 94 require reservoir caps comprising a "metal film." As discussed above in Part C, Currie 
discloses only silicon membranes and does not disclose or suggest metal or electrically 
conductive reservoir caps. (Currie, Col. 5, Lns. 54-58). Silicon is not a metal and silicon is not 
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a conductor. The Examiner specifically conceded at page 5 of the Office Action mailed August 
24, 2007 that "Currie does not disclose the reservoir cap formed of metal." The mechanical 
rupture mechanism of Currie relies on the inherent brittieness or fragility of the silicon 
membrane. When additional stress is applied to the pre-stressed silicon membrane by the 
piezoelectric transducer, the brittle membrane ruptures into fragments to release the drug. Metal 
or electrically conductive materials are ductile, so one of ordinary skill in the art starting with 
Currie would have no reason to remove the thin, brittle silicon membrane and replace it with a 
metal reservoir cap. Moreover, because the mechanism of Currie does not require the passage of 
electricity through the reservoir cap, one of ordinary skill in the art starting with Currie would 
have no reason to replace the silicon membrane with an electrically conductive material. 

The Examiner's reasoning is both legally and factually incorrect. The Examiner reasons, 
as can be best understood by Appellants, that Currie's disclosure that the silicon membrane is 
anodically bonded to the silicon body means that the silicon membrane can be used as an anode 
material. (Final Office Action, Pg. 4). The Examiner cites U.S. Patent No. 6,537,938 to 
Miyazaki ("Miyazaki") as evidence that in anodic bonding silicon is used as an anode. (Final 
Office Action, Pg. 8). Further, since the silicon membrane allegedly can be used as an anode, 
and since Appellants disclose that the conductive metal reservoir caps serve as anodes, it 
allegedly would be obvious to substitute metal for the silicon membrane in Currie. Moreover, 
the Examiner reasons that since silicon and metal allegedly can serve as anode material in 
electrochemical cells, as evidenced by U.S. Patent No. 4,623,597 to Aubom ("Aubom") or U.S. 
Patent No. 4,623,597 to Sapru et al. ("Sapru"), it would be obvious to substitute metal for the 
silicon membrane in Currie. The Examiner's hindsight-driven conjecture lacks a sound legal or 
factual basis. 
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First, the Examiner's reasoning is legally insufficient. The Examiner's reasoning relying 
uxyon Appellants' teaching that the conductive metal reservoir caps serve as anodes is the very 
pinnacle of hindsight reasoning that is prohibited. The Examiner uses Appellants' own 
disclosure against them. Appellants' disclosure is not part of the prior art and Appellants' 
disclosure of conductive metal anodes caimot be used as a motivation for searching in the prior 
art for piecemeal elements from the wholly unrelated, non-analogous area of batteries to use 
against them. Thus, the rejection is legally improper and insufficient. 

Second, the Examiner's reasoning is factually incorrect. Currie's disclosure of anodic 
bonding does not mean that the silicon membrane "can be used as an anode material." Although 
Currie does disclose that the silicon reservoir membrane is anodically bonded to the silicon 
body, the Examiner's reasoning is incorrect because anodic bonding is understood in the art of 
microfabrication to refer to a specific method of bonding two materials together. Anodic 
bonding of silicon to silicon wafer utilizes Pyrex glass as an intermediary and requires a negative 
cathode coupled to the Pyrex glass and a positive anode coupled to a first silicon wafer. A large 
voltage is applied between the electrodes to create migration of sodium cations in the glass 
towards the cathode, leaving a negative charge at the interface, which, as the electrons from the 
silicon wafer are drawn to the anode, attracts the silicon cations from the silicon wafer to form a 
strong Si02 interface to bond the silicon wafer to the glass. By bonding another silicon wafer to 
the opposite side of the Pyrex glass interlayer in the same manner, the two silicon wafers are 
joined together. {See, e.g. , Marc J, Madou, Fundamentals of Microfabrication: The Science of 
Miniaturization 484-86 (CRC Press, 2d ed. 2002)) (attached as Appendix 2 - Evidence). 
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Furthermore, the Examiner incorrectly cites Miyazaki as evidence that in anodic bonding 
silicon is used as an anode. One of ordinary skill in the art reading Miyazaki as a whole would 
not read the reference to disclose the use of silicon as an anode. The portion cited by the 
Examiner is contrary to the remainder of the reference and the knowledge in the art. In the 
portion relied upon by the Examiner, Miyazaki contradicts himself by first stating that the glass 
is used as a cathode and then by stating that cations in the glass move to the cathode . (Miyazaki, 
Col. 1, Lns. 32-34). At column 4, line 65 to column 5, line 2, Miyazaki describes and illustrates 
separate electrodes to anodically bond silicon and glass. One of ordinary skill in the art reading 
Miyazaki would underetand that in anodic bonding the silicon and glass are not used as 
electrodes, but rather a separate anode and cathode are required for anodic bonding to occur. 
The disclosure of Currie, read alone or in combination with Miyazaki, does not, under any 
interpretation by one of ordinary skill in the art, mean that the silicon membrane can be used as 
an anode material. 

In addition, the Examiner's reasoning is factually incorrect because neither Aubom nor 
Sapru provide evidence that the silicon membrane disclosed in Currie can be used as an anode 
material. The Examiner misinterprets Aubom and Sapru, Aubom discloses as an anode a metal 
and silicon alloy . Sapru discloses an anode comprising a disordered multicomponent material 
formed of a host matrix element, which may be silicon, and modifier elements. Thus, both 
Auborn and Sapru disclose anodes requiring silicon and another material , whereas Currie 
discloses a membrane comprising only silicon. One of ordinary skill in the art would not read 
Currie, alone or in combination with another reference, to disclose a silicon membrane that can 
function as an anode. 
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Finally, if the Examiner is implying that one of ordinary skill in the art would have been 
motivated to reinforce the silicon membrane of Currie with a layer of metal, then Appellants 
observe that such a structure would be contradictory to Currie' s need for the membrane to be 
brittle and easily rupturable. Hence, one of ordinary skill in the art would not have had a reason 
at the time of Appellants' invention to modify Currie's device and derive Appellants' device — 
which utilize an entirely distinct mechanism of opening containment reservoirs. 

In sum, the cited prior art, when considered as a whole for all that it teaches, fails to 
teach or suggest the claimed combination of elements defining Appellants' claimed devices. No 
prima facie case of anticipation or obviousness has been established based on the prior art. The 
rejections are therefore improper and should be reversed. 

VIII. Claims Appendix 

The appendix containing a copy of the claims involved in the appeal can be found on 
page 19. 

IX. Evidence Appendix 

The following evidence was entered by the examuier and is relied upon by appellant in 

the appeal; 

Marc J. Madou, Fundamentals of Microfabrication: The Science of Miniaturization 484- 

86 (CRC Press, 2d ed. 2002). 

This evidence was submitted with Applicant's Response to Office Action dated May 15, 2008 
and was considered by the Examiner, as indicated in the Advisory Action mailed on May 28, 
2008. A copy of the evidence is submitted herewith in the appendix for evidence on page 28. 
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X. Related Proceedings Appendix 

The appendix for related proceedings can be found at page 29. No decisions have been 
rendered by a court or the Board in the proceedings identified in Part II pursuant to 37 C.F.R. 



Date: August 25, 2008 

SUTHERLAND ASBILL & BRENNAN LLP 
999 Peachtree Street, NE 
Atlanta, Georgia 30309-3996 
Telephone; (404) 853-8068 
Facsimile: (404) 853-8806 



§41.37(c)(l)(ii). 



Respectfully Submitted, 




By: Kevin W. King *- 
Reg. No. 42,737 
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APPENDIX 1 - CLAIMS ON APPEAL 

1-54. (Canceled). 

55. (Previously presented). An implantable medical device for the controlled release of drug 
molecules comprising: 

a substrate; 

at least two reservoirs in the substrate; 

release system disposed in the reservoirs, the release system comprising drug 

molecules for release; and 

discrete metal reservoir caps positioned over or within openings in the reservoirs, 
wherein release of the drug molecules from the device is activated by 

disintegration of the reservoir cap and the disintegration of the reservoir cap is actively 

controlled. 

56. (Previously presented). The device of claim 55, wherein the substrate is comprised of two or 
more substrate portions bonded together. 

57. (Previously presented). The device of claim 56, wherein the substrate comprises an upper 
substrate portion adjacent the reservoir cap and a lower substrate portion distal the reservoir cap. 

58. (Previously presented). The device of claim 57, wherein a reservoir section in the upper 
substrate portion is in communication with a reservoir section in the lower substrate portion, the 
two reservoir sections forming a single reservoir. 
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59. (Previously presented). The device of claim 57, wherein the reservoir section in the lower 
substrate portion has a volume that is greater than the volume of the reservoir section in the 
upper substrate portion. 

60. (Previously presented). The device of claim 57, wherein the lower substrate portion is 
provided with an internal reservoir cap interposed between a reservoir section of the upper 
substrate portion and a reservoir section of the lower substrate portion, wherein release of the 
molecules from the reservoir section in the lower substrate portion is controlled by diffusion 
through or disintegration of the internal reservoir cap. 

61 . (Previously presented). The device of claim 60, wherein the internal reservoir cap is 
disintegratable, so that the two reservoir sections become a smgle reservoir upon disintegration 
of the internal reservoir cap. 

62. (Previously presented). The device of claim 60, wherein the reservoir section of the lower 
substrate portion contains molecules different in quantity, type, or both quantity and type, from 
the molecules contained in the reservoir section of the upper substrate portion. 

63. (Previously presented). The device of claim 55, wherein disintegration of the reservoir cap 
is activated by application of electrical energy through the reservoir cap. 

64. (Previously presented). The device of claim 63, wherein at least one reservoir cap is an 
anode, and the device further comprises a cathode, a power source, and electrical circuitry means 
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for application of an electric potential between the cathode and anode effective to disintegrate the 
reservoir cap. 

65. (Previously presented). The device of claim 55, wherein the release system farther 
comprises at least one matrix material, excipient, or combination thereof. 

66. (Previously presented). The device of claim 55, wherein the release system further 
comprises at least one biodegradable or bioerodible polymeric material. 

67. (Previously presented). The device of claim 55, wherein the drug molecules comprise 
anesthetics, vaccines, chemotherapeutic agents, metabolites, immunomodulators, antioxidants, 
antibiotics, and ion channel regulators, or hormones. 

68. (Previously presented). The device of claim 55, wherein the disintegration of at least one of 
the reservoir caps is controlled by a signal from a biosensor or by a preprogrammed 
microprocessor. 

69. (Previously presented). A microchip device for the controlled release of drug molecules 
comprising: 

a substrate; 

at least two reservoirs in the substrate, wherein each reservoir has at least one 
opening defined in the substrate; 

release system disposed in the reservoirs, the release system comprising drug 
molecules for release; and 
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at least two discrete electrically conductive reservoir caps, each reservoir cap 
closing off the opening defined by a respective reservoir, 

wherein release of the drug molecules from the device is activated by 
disintegration of the reservoir cap by direct application of an electrical potential through the 
reservoir cap. 

70. (Previously presented). The device of claim 69, wherein the substrate is comprised of two or 
more substrate portions bonded together. 

71 . (Previously presented). The device of claim 69, wherein at least one reservoir cap is an 
anode, and the device further comprises a cathode, a power source, and electrical circuitry means 
for application of an electric potential between the cathode and anode effective to disintegrate the 
reservoir cap. 

72. (Previously presented). The device of claim 69, wherein the release system in at least one of 
the reservoirs differs in quantity, type, or both quantity and type, from the release system in at 
least one other of the reservoirs. 

73. (Previously presented). The device of claim 69, wherein the release system further 
comprises at least one matrix material, excipient, or combination thereof. 

74. (Previously presented). The device of claim 69, wherein the release system further 
comprises at least one biodegradable or bioerodible polymeric material. 
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75. (Previously presented). The device of claim 69, wherein the reservoir caps are formed of a 
metal film. 

76. (Previously presented). The device of claim 70, wherein the drug molecules comprise 
anesthetics, vaccines, chemotherapeutic agents, metabolites, immunomodulators, antioxidants, 
antibiotics, and ion channel regulators, or hormones. 

77. (Previously presented). A medical device comprising: 

a substrate; 

at least two discrete reservoirs provided in spaced positions across at least one 
surface of the substrate; 

discrete reservoir caps covering the at least two reservoirs; and 

control circuitry for selectively disintegrating the reservoir caps to open the 

reservoirs. 

78. (Previously presented). The device of claim 77, wherein the reservoirs comprise molecules 
useful in medical diagnostics. 

79. (PreviotKly presented). The device of claim 78, wherein the molecules comprise a 
diagnostic reagent. 

80. (Previously presented). The device of claim 78, wherein the molecules are bioactive. 

81. (Previously presented). The device of claim 77, wherein the substrate comprises silicon. 
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82. (Previously presented). The device of claim 77, wherein the substrate comprises two or 
more layers or portions bonded together. 

83. (Previously presented). The device of claim 82, wherein the substrate comprises layers of 
silicon, glasses, ceramics, semiconductors, metals, polymers, or a combination thereof. 

84. (Previously presented). The device of claim 77, fiirther comprising a biosensor. 

85. (Previously presented). The device of claim 77, wherein the reservoir caps comprise a metal 
film. 

86. (Previously presented). The device of claim 77, wherein the reservoir cap comprises an 
anode and the control circuitry comprises a cathode and a power source for creating an electric 
potential betw^n the cathode and the anode. 

87. (Previously presented). The device of claim 77, wherein reservoir opening is controlled by a 
signal from a biosensor or by a preprogrammed microprocessor. 

88. (Previously presented). The device of claim 77, wherein the control circuitry comprises a 
cathode, a microprocessor, a timer, a demultiplexer, and a power source, wherein at least one 
reservoir cap is an anode, and wherein application of an electric potential between the cathode 
and anode causes at least one of the reservoir caps to disintegrate. 

89. (Previously presented). The device of claim 77, which is adapted for implantation into a 
patient. 
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90. (Previously presented). The device of claim 77, wherein the reservoirs comprise drug 
molecules. 

91 . (Previously presented). A device for use in medical diagnostics comprising: 

a substrate; 

at least two discrete reservoirs provided in spaced positions across at least one 
surface of the substrate; 

a diagnostic reagent disposed in the reservoirs; 

discrete reservoir caps covering the at le^t two reservoirs; and 

control circuitry for selectively disintegrating the reservoir caps to open the 

reservoirs. 

92. (Previously presented). The device of claim 91, wherein the substrate comprises two or 
more layers or portions bonded together. 

93. (Previously presented). The device of claim 92, wherein the substrate comprises layers of 
silicon, glasses, ceramics, semiconductors, metals, polymers, or a combination thereof. 

94. (Previously presented). The device of claim 91, wherein the reservoir caps comprise a metal 
fihn. 

95. (Previously presented). The device of claim 91, wherein the reservoir cap comprises an 
anode and the control circuitry comprises a cathode and a power source for creating an electric 
potential between the cathode and the anode. 
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96. (Previously presented). The device of claim 91, wherein reservoir opening is controlled by a 
signal from a biosensor or by a preprogrammed microprocessor. 

97. (Previously presented). A medical device comprising: 

a substrate; 

at least two discrete reservoirs provided in spaced positions across at least one 
surface of the substrate; 

discrete reservoir caps covering the at least two reservoirs; and 

control circuitry for selectively disintegrating the reservoir caps to open the 

reservoirs, 

wherein the reservoir cap disintegration comprises dissolving into solution, or 
forming soluble ions or oxidation compounds, upon application of an electric potential generated 
by the control circuitry. 

98. (Previously presented). The medical device of claim 97, wherein the control circuitry 
comprises a cathode and a power source, wherein at least one reservoir cap is an anode, and 
wherein application of an electric potential between the cathode and anode causes at least one of 
the reservoir caps to disintegrate, 

99. (Previously presented). The device of claim 97, wherein the reservoirs comprise molecules 
Ireful in medical diagnostics. 

100. (Previously presented). The device of claim 99, wherein the molecules comprise a 
diagnostic reagent. 
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101. (Previously presented). The device of claim 97, wherein the reservoirs comprise drug 
molecules. 

102. (Previously presented). The device of claim 97, wherein the reservoirs are micro fabricated, 
at least one of the reservoirs contains drug or diagnostic molecules, and the device is adapted for 
implantation into a patient. 

103. (Previously presented). The device of claim 77, wherein the reservoirs are fabricated using 
microfabrication techniques to define said reservoii^. 
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APPENDIX 2 - EVIDENCE 



Marc J. Madou, Fundamentals of Microfabrication: The Science of Miniaturization 484-86 (CRC 
Press, 2d ed. 2002). 
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I^nre 8,11 Schematk of etch access vrindow dedgni operation, and 
scBSog. {After LelKjuitz etal, 8th Int. Conf on SoHd-State ScnsoM aiKi 
Actuators, Utansducers '95. StoddiDlin, Sweden, 224-27, 1995.**) 



arrays of 30 caps. The HEXStL mold wafer is reusable. An eitam- 
ple of a transferred encapsulation cap is shown in the SEIsd 
micrograph in Figure 8.13C. 

l/imy of the newfound ways of hermetically sealing and 
banding diffeKnt. layers and making contacts between them 
increasingly inter«st IC inanufectuxers, An important opporto- 
nity for micromachinisis is to transfer the developed 3D 
machudng technolc^es to the newest geaeialions of 3D ICs. 

Bonding 

Field-Assisted Thermal Bondmg 
Field-assisted thermal bonding, also known as anodic bonding, 
electrostatic hondisig, or the MoBor)' process is commonly nsed 
for joinitig glass to silicon. The main utility of the process stems 
from the relatively low process temperature. Since the g^ass and 
Si remain rigid during anodic bonding, it is posdble to attach 
glass to Si srafeces, preserving etched Matures in eidier the glass 
or the silicon. This method is mostly applicable to wa&r-»:aie 
die bonding (LI). 
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A bond can be established between a sodium-rich glass, say 
Ck)iming#7740 (PyreK),and virtually any metai,^ Besides Pyrex, 
Coramg #7070, soda lime #0080, potash soda lead *0120, and 
sdtaoinoslliqate #1720 are suitable as welL™ In the case of Si, 
Pyrex is most commonly used. Bonding can be accomplished 
on a hot plate in atmosphere or vacuum at temperatures 
between 180 and 500'<1 Typical Volt^es, depending on the 
■thicimess of the glass and the temperature, range from 200 to 
1000 V, The operating temperatures are near the glass-softening 
point but well below its melting point, as well as below the 
sintering temperattire of standard AlSi metalHzatiDn. At the 
most elevated temperatures, the wafers are bonded in 5 to 10 
miuj depending on Toltage and bonded area.* Compared with 
SiJosion bonding (see below), anodic bonding has the advan- 
t^e of being a lower-temperatm:e process with a lower residua] 
stress and less stringent requirements for tike surfece quality of 
the wafef, Pigtrre 8.14 represents a schematic of an anodic 
bonding Mtttp. Generally, one places a ^ass platfe on top of the 
Si v?a£er and makes a pinpoint contact to the uppcnaost surfece 
of -die gliass piece, \diich is held at a constant negative bia% with 
respect to the electrically grounded silicon. The bonding is easy 
to &Ik)w. LooldBg through the gbss, the bonded region moves 
fiom the contact cathode pinpoint outward and can be detected 
visi^Ily through the glass by the diss^pearance of the interfer- 
ence fringes. "When the whole area disphq^ a dark gray coloi^ 
the trending is complete. A constant current, instead of constant 
vokage, could also be used but is avoided, since dielectric break- 
down may occur after the bonding is complete and the interface 
becomes an insulator (see bonding mechanism below). The 
contacting sur&ces need to be flat (surface roughness < I 
pm) and dust free for a good bond to form. The native or 
dimnal oxide byer on the Si must be thinner than 200 nm. The 
thermal expansion coefhdents of the bonded materials must 
match in the range of bonding. In Figure 8.15, we show the 
thermal expansion coefBdent of Si and Pyrex as function of 
temperature (see ako Figure 4.27)." 

Above 450''C, the thermal properties of the materials, begin 
to deviate seriously; therefore, the process should be limited to 
450°C. One also would expect that Si would be under compres- 
sion far seal temperatures below 280°C and under tension fur 
temperatares in excess of ZSO'C* Wafer curvature measure- 
ments mdicate, however, that the transition from concave 7440 
glass/Si sandwiches (Si under compression) to convex, sand- 
widies (Si under tension) lies around a seal temperature of 
SIS'C."'** This uidicates that other non-negligible, stress- 
inAicing effects add an additional compressive component As 
we learned before, for most applications tensile stress is pre- 
ferred ov5er comptessive stieK, and a considerable safety matgra 
tOfward M^^ier bonding temperatures must be respected to avow 
buckled Si membraius and bridges. 

Hie anodic Ixmding mechanism is not yet completely under- 
stood. Electrodh,aniral, dectrosfcstk, and thermal mechanisjas 
and combination thereof hawe been suggested to explain bon 
formation, but the dominaiit mechanism has not been 
defined. It is su^iested that, at elevated temperatures, the 
becomes a conductive solid dectroiyte, and the bonding^ res ^ 
through the migcation of sodium (Pyrex contains approxinia 
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PigtH-f-aii Epjiayer-based febrication process of a vacuiim-encaj^^ukted rraonant beam. Proass ficom (B) to (F) is c^«d |*!it w^^jn? 
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r- '^^'^ sodium) toward the catiiiode. As it moves, it leaves a 
Mw-sharge (Ixiund negative charges) in the re^on of "flie 
^|?sikcQn mter&ce. Most of tkt a|>plied voltage drop cccms 
^o4'fcis Bpa£» diar^e rc^n, and the high dectrfcal fidd 
. Iil^eeff ihe glass aid Si resists in dto clecttostetic force tibat pulfe 
glafk'aad Si into intiinate conte-ct The tievated'temperatuies 
?'Wlt Mi covalent bonds forming between the suifece atoms of 
^^'^^ and the silicon. A good qoantitatiYe discu^ion on the 
'in^ortaqt e&ds m anodic ItCHidii^ 'is bfAadioiif.^ 
i^assisted bondii^ has afeo beea apjilied'to'ljoiid GaAs 
£iGorning#02n is used atSetFCraada biascifSDQ Vis 
slecf-foT 30 min to completje the 'bonding 'process. It is well 
''fliat GaAs forms very poOriy adhedng caddes, 'Ifiadlng to 
"""-'^ bonding; prebaise«f the glass at -■3©B'e'fiir-15teia 



a reducing atmosphere (Hj andNj) is j^orted;tC) kadito hetter 
" bonding.^ Vod Ars et al. bonded, gtess.- Capsules to -^a .siBooth 
poiy-Si surfece to fonn a heraiefica]l)rsealed ■eavi<y large eaoagh 
to contBjn hybrid cdrcnilryof a biocompatible ropjant ^ 
"Hie high deccncgl field apd th)6'i%ratipp pi sodswi aoake 



^ expansion coefficient between the 
and the Si causes hotii iherjnally mdu«;d and built-in 
mctjiamcal 'Stress, Jp. addjJioi^ the viscous betiwior of the glass 
results in d'egra.ded long'-term st^bihty-.of die components. As a 
residtiof these problems, several mo difications of tiie basic tech- 
iJoI^y%ave been aBtrodiieed tseeibielow). A typical commercial 
instruaieat for anodic boadii^ is &otn Electromc Visions Co.'s 
5(»Series-Wkfer BondingSyst^-'(e:g.. the EV560)- 
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Figure 8.13 Wafer-to-wafer transfer of encapsulation structures. 
(Prom Hok et al., Appl. Phys. Lett., 43, 267-€9. 1983.'' Reprinted wifli 
pentHSsion,) (A) Prindpk of 4e wafer-to-wafer transfer method d 
encapsolation caps. (B) Fabrication of the Eethcred caps in a HEXSIL 
process. (C) SEM micrt^raph of a transferr^ cap." (Courtesy of »L 
M. Cohen. University of California, Beriteky.) 



mld'Asmted Tbstmal Bonding Modsficstioss 
Uie piiqwint meliiod for anodic bonding, as fllustrated ia Bg- 
ure 8.14, leqoires a very bias voltage and a long peripd of 
time to bond areas fer removed firom tiic cathode point, since 
the deiarical field in tbe gjass substrate diminislies fest as tiic 
distance fromthepmpointcaliodeincieases.AtHBC.a'Bsiesh 
bias dectrode is deposited over the whole g^ass wafer to acfoni- 
pUsh fester bonding. Because of the iiie^ assistance, thewnP^ 
wafer may be Si bonded at 400''C and fiOO V in less than S .ffitJi, 
compared with over an hour at the same temperature and,y9lt- 
age without the mesL** 

Another modificadon of anodic bonding by Sander*' la/ah p 
deposition of mtermediate layers of Si dioadde and almnJium 
to screen the mderlyjn^ Si from harm fix>m the higfi electricgl 
fields. Firet, Si dioxide is thermally grown on the Si suriice- 
"Hien, a layer of altnumum is deposited on the oxide siirSK 
FinaEy, a piece of glass is Ixmded to iJie altraiinum. Tito ts. r 
mqae produces a good hermetic seal, but the soft aluisi^-'^ 
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APPENDIX 3 - RELATED PROCEEDINGS 



None. 



7968158.2 



Page 35 of 35 



